This study investigated the prevalence of, and multi-dimensional factors associated with, unprotected anal intercourse (UAI) with regular male sexual partners ('regular partners') and nonregular male sexual partners ('nonregular partners') among newly diagnosed HIV-positive men who have sex with men (MSM) in Chengdu, China.
Introduction
The HIV prevalence among men who have sex with men (MSM) is > 20% in some Chinese cities (e.g. Chongqing, Chengdu and Guizhou), and in some (e.g. Beijing and Chengdu) it has increased by > 10% in the last decade (e.g. [1] ). A meta-analysis of 19 studies reported the prevalence of unprotected anal intercourse (UAI) with men as 75.4% among HIV-positive MSM [2] . To our knowledge, only two studies reported interventions promoting condom use among HIV-positive MSM [3, 4] , but none was in China. Such interventions are warranted.
Newly diagnosed HIV-positive MSM, commonly defined as those who have been diagnosed as HIV positive for < 12 months [5] [6] [7] [8] [9] [10] , form an important part of HIV positive MSM. It was estimated that they made up 14 000 of the 135 000 HIV-positive MSM in China in 2011 [11] . Many of them may be in the acute infection stage and have high viral loads and hence high infectivity [12] . Mathematic models suggested that 25-47% of HIV-positive MSM may have contracted the virus from newly diagnosed HIV-positive MSM [13] .
Traditional Chinese culture is not permissive of samesex relationships [14] . Chinese people having same-sex relationships experience overwhelming societal discrimination, backlash from the family, and lack of legal protection [14] . Such experiences are linked to higher rates of unprotected sex, poorer mental health status and deferral of testing and treatment [15] . Seven studies investigated UAI among newly diagnosed HIV-positive MSM [5] [6] [7] [8] 10, 16, 17] in countries such as the USA and the UK, but not in China. Such studies found that, since their HIV diagnosis, in the newly diagnosed HIV-positive MSM the prevalence of UAI with men of negative/unknown HIV serostatus was 59.0% [17] ; the prevalences of UAI with any male partner [6] and with nonregular male sexual partners ('nonregular partners') in the last 3 months were 84% and 39%, respectively [16] , and the prevalence of UAI with the last three male partners was 43.7% to 78.3% [7, 10] . With any male partner, the prevalence of UAI during the last episode of anal intercourse was 53.9% [10] . Factors associated with UAI included having regular male sexual partners ('regular partners') [7, 10] , having seroconcordant partners [5, 8] , and drug use [5, 7, 8] . Thus, only a small number of factors, rather than multi-dimensional cognitive, psychological, emotional and socio-structural factors (e.g. perceived moral responsibility and discrimination), were considered in previous studies.
Various psychological factors associated with UAI are potentially important. Depression was found to be prevalent and positively associated with UAI with serodiscordant male sexual partners among HIV-positive MSM [18] . Although HIV infection is traumatic, post-traumatic growth (PTG) could occur [19] and may be protective against UAI among HIV-positive MSM. Previous studies reported that emotional variables (e.g. anticipated guilt) were significant factors associated with unprotected sex among women [20] and perceived worry of HIV infection/transmission was associated with unprotected sex among migrant men [21] . Such hypotheses have not been tested among HIV-positive MSM. Cognitions (e.g. risk perceptions concerning HIV transmission and perceived self-efficacy) were also associated with UAI [22] . Furthermore, the Health Belief Model (HBM) [23] , a commonly used behavioural health theory, has been applied to investigate UAI among HIV-positive MSM [22] . It specifies that perceived susceptibility, perceived severity, perceived benefit, perceived barriers, cue to action and perceived self-efficacy are determinants of UAI [24] .
Socio-structural factors, such as the culturally defined moral norm concerning perceived responsibility for condom use, were also significantly associated with UAI among HIV-positive MSM [18, 22] . Discrimination, which is rooted in social structure, is commonly experienced by people living with HIV [25] , including those living in China [25] ; such an experience was associated with UAI among HIV-positive MSM [26] .
No study has investigated the associations of the aforementioned cognitive, psychological and socio-structural factors with UAI among newly diagnosed HIV-positive MSM. We investigated the prevalence of and the aforementioned multi-dimensional factors associated with UAI with regular and nonregular partners, since HIV diagnosis, among newly diagnosed HIV-positive MSM in Chengdu, China.
Methods

Participants and data collection
Inclusion criteria were: (1) men who self-reported having had anal sex with at least one man in the last 12 months, (2) age 18 years or above, and (3) having been diagnosed as HIV positive for < 12 months (newly diagnosed HIVpositive MSM). Similar inclusion criteria have been widely used in other studies targeting this group [5] [6] [7] [8] [9] [10] . Data collection was conducted in Chengdu, a city in southwestern China that has a population size of about 10 million, from October 2010 to September 2011. In Chengdu, free HIV testing services are provided by nongovernmental organizations (NGOs) and the Centers for Disease Control and Prevention (CDC) to MSM. Free ART is provided to people living with HIV (PLWH) by the CDC and public hospitals. Treatment-supporting services provided by NGOs are also available [27] . An NGO providing HIV-related services to HIV-positive MSM in Chengdu facilitated data collection. Trained staff of the NGO contacted all newly diagnosed HIV-positive MSM listed in their service records, briefed them about the study, and assured them that refusal would not affect their right to use any service and that they could quit at any time without being questioned. Of the 282 prospective participants contacted, 57 (20.2%) refused to join the study because they did not have time and/or for logistical reasons; 225 (79.8%) provided written informed consent and participated in the study.
Trained interviewers, who were staff of the NGO, asked the less sensitive questions in the first part of the interview using an anonymous structured questionnaire. The interviewers informed the participants that the second part of the interview would involve sensitive questions (e.g. UAI since HIV diagnosis) and requested them to key in their responses to prerecorded questions, using a computer-assisted mobile phone (CAMP) interview system. Participants were provided with a mobile phone with which to access the system. This method reduces reporting bias [28] and has been used in a number of studies (e.g. [29] 
Measures
A number of validated scales were used in this study. A bilingual epidemiologist translated the modified English version of the scales into Chinese. The agreed version was back-translated into Chinese by two other independent bilingual HIV prevention workers with doctorate degrees to ensure linguistic equivalence. Several scales were constructed for this study.
Dependent variables
The two dependent variables were the occurrence of UAI with regular partners (defined as those who were in a stable relationship that did not involve transactional sex) and UAI with nonregular partners (defined as men who were not regular partners where transactional sex was not involved), since their HIV diagnosis.
Background characteristics and sexual behaviours
Information about sociodemographics and illness characteristics was collected. Participants were asked about the type of male sexual partners with whom they had had anal sex as well as the serostatus of such sexual partners (see Table 1 for items).
Cognitions related to HIV infection and condom use
Five scales that were based on the HBM were constructed for this study: (1) the two-item Perceived Susceptibility Scale, (2) the two-item Perceived Severity Scale, (3) the four-item Perceived Benefit of Condom Use Scale, (4) the two-item Perceived Barriers against Condom Use Scale, and (5) the five-item Perceived Self-efficacy of Consistent Condom Use Scale. The Cronbach's alphas of these scales ranged from 0.68 to 0.85. All scale items are listed in Table 2 .
Emotion-related variables
Three questions were asked to assess HIV-related emotional responses, including levels of worry about transmitting HIV to others and worry about contracting another subtype of HIV via UAI (1 = not worried at all; 5 = worried a lot), and level of anticipated guilt if they transmitted HIV to a male sexual partner (0 = not guilty at all; 9 = very guilty) ( Table 2 ).
Negative and positive psychological factors Depression was assessed using the seven-item Chinese version of the validated Depression Subscale of the Depression Anxiety Stress Scale (DASS) (Cronbach's a = 0.90 in this study) [30] . The Posttraumatic Growth (PTG) Scale was derived from the work of Milam et al. [31] . After consulting members of the study population, two items that deal with spiritual matters (i.e. "my understanding of spiritual matters" and "my religious faith") were omitted, because spirituality is less relevant in Chinese culture than in Western countries. The remaining nine items were used to form the scale. (responses categories: 1 = highly negative change; 5 = highly positive change; 3 = no change). The Cronbach's alpha was 0.87 in this study (Table 2) .
Socio-structural factors
The validated six-item Personal Responsibility Scale and the four-item Partner Responsibility Scale, developed by Wolitski [32] , were used to assess the participant's perception of his and his sexual partners' responsibility for preventing HIV transmission, respectively (response categories: 1 = strongly disagree; 5 = strongly agree). In this study, the Cronbach's alphas of the two scales were 0.89 and 0.68, respectively. One item was used to assess the experience of being discriminated against ("Have you ever been discriminated against due to your HIV positive serostatus?") ( Table 2 ).
Statistical analysis
Univariate odds ratios (uORs) for background independent variables were derived for the two dependent variables of the occurrence of UAI with regular partners and with nonregular partners. Adjusted odds ratios (AORs) for the associations between the aforementioned cognitions, emotion-related variables, psychological and socio-structural factors and the two dependent variables were calculated, adjusting for the significant background variables identified. Finally, two summary multiple forward stepwise logistic regression models were fitted, considering all significant variables in the univariate analysis as candidates for selection (entry P = 0.10; removal P = 0.20).
ORs were calculated with 95% confidence intervals (CIs).
The same analytical methods were used in a number of published studies [26] . SPSS version 16.0 (SPSS for Windows, Version16.0. Chicago. SPSS Inc.) was used for data analysis, with P values < 0.05 taken as statistically significant.
Results
Background characteristics of the participants
Socio-demographic characteristics and illness-related data are shown in Table 1 .
Anal intercourse with men of specific HIV serostatus and prevalence of UAI With respect to sexual behaviours since their HIV diagnosis, 70.7% and 59.1% of all participants had had anal intercourse with regular partners and nonregular partners, respectively (88.4% had had anal intercourse with either type of partner). Among those with regular partners (n = 159), only 28.3% had had sex exclusively with HIVpositive regular partners. Similarly, among those with nonregular partners (n = 133), only 8.3% had had sex exclusively with HIV-positive nonregular partners. The prevalence of UAI with regular partners and with nonregular partners since diagnosis was 27.7% and 33.8% among newly diagnosed HIV-positive MSM having such types of partner (n = 159 and 133), respectively. Among those who had been sexually active (i.e. having had anal intercourse with either type of partner) since HIV diagnosis, the prevalence of UAI (with either type of male sexual partner) was 36.2%.
Factors associated with UAI with regular partners since HIV diagnosis
In the subsample of participants having regular partners since HIV diagnosis, not ever attending college and engaging in anal intercourse with nonregular partners were positively associated with UAI with regular partners. Adjusted for these significant background variables, the Perceived Barriers against Condom Use Scale (AOR: 1.31; 95% CI: 1.05, 1.63) and the Partner Responsibility Scale (AOR: 1.25; 95% CI: 1.08, 1.45) were positively associated with UAI with regular partners, while a negative association was found for the Perceived Self-efficacy of Consistent Condom Use Scale (AOR: 0.88; 95% CI: 0.79, 0.97). The Perceived Self-efficacy of Consistent Condom Use Scale and the Partner Responsibility Scale were selected by the summary stepwise model (Tables 3-5 ).
Factors associated with UAI with nonregular partners since HIV diagnosis
In the subsample of participants having nonregular partners since diagnosis, part-time employment or unemployment and having anal intercourse exclusively with HIV-positive nonregular partners were associated with UAI with nonregular partners (Table 3 ). Adjusted analysis showed that ( 
Discussion
We confirmed that the majority of the newly diagnosed HIV-positive MSM remained sexually active, as about 90% had had anal intercourse either with regular partners or with nonregular partners since their HIV diagnosis. The prevalence of being sexually active was comparable to that of their counterparts in the USA (47.4% to 91%) [9, 10] and the UK (86.7%) [16] . Moreover, their sexual partners were not limited to regular partners, as, while 70% of all participants had had regular partners since diagnosis, 60% had had nonregular partners and about half had had both types of sexual partner since their HIV diagnosis. Newly diagnosed HIV-positive MSM in China were as likely as their HIV-negative counterparts (e.g. [33] ) to have regular and nonregular partners, implying that newly diagnosed HIV-positive MSM did not adopt abstinence as a coping response. Furthermore, the prevalence of having regular and nonregular partners in the last year among our participants was also similar to that of HIV-positive MSM in general in China, which was 78.2% and 58.9%, respectively [34] . This implies that the high prevalence of having regular and nonregular partners among newly diagnosed HIV-positive MSM did not decline over time. A qualitative study highlighted the importance of sexual partners among this group in China, suggesting that such male sexual partners had become the key or even sole source of their emotional and social support [35] , as support from their family and relatives had dwindled substantially as a consequence of the stigmatizing of PLWH [36] . Future studies should investigate the interrelationships among social support, stigma and sexual partnerships. For various reasons confirmed by our study, newly diagnosed HIV-positive MSM may play a role in the worsening HIV epidemic in Chengdu (HIV prevalence among MSM increased from 15.0% in 2010 to 26.2% in 2013) [37, 38] . First, the prevalence of sexual activity with regular and nonregular partners was high. Secondly, the prevalence of UAI with either regular or nonregular partners since diagnosis was very high (36.2%). Thirdly, only 28.3% of those having regular partners had had anal sex exclusively with HIV-positive regular partners and only 8.3% of those having nonregular partners had had anal sex exclusively with HIV-positive nonregular partners. Thus, the prevalence of serosorting was much lower than that among HIV-positive MSM in the USA (46.6%) [39] and Germany (55.0%) [40] (serosorting with any type of male sexual partner). Fourthly, a substantial proportion of participants may have been at the stage of acute infection, and were hence at the highest risk for HIV transmission [12] . Fifthly, current HIV prevention efforts are mainly focused on HIV-negative MSM rather than HIVpositive MSM. There are even fewer programmes targeting newly diagnosed HIV-positive MSM. Secondary HIV prevention targeting this group is certainly warranted.
The findings also highlight other issues regarding HIV prevention targeting newly diagnosed HIV-positive MSM in China. The World Health Organization (WHO) recommended treatment for PLWH with CD4 counts < 500 cells/ll in 2013 [41] , and for all PLWH in 2015 [42] . In CI, confidence interval; uOR, univariate odds ratio. Significant values are shown in bold. † P < 0.10; *P < 0.05; **P < 0.01. AOR, adjusted odds ratio (odds ratio adjusted by significant background variables listed in Table 3 ); CI, confidence interval; PTG, post-traumatic growth; uOR, univariate odds ratio; NS: P > 0.10 not selected by the forward logistic regression model. Significant values are shown in bold. -, variables with P > 0.10 in the univariate analysis, which were not included in the multivariate model. † P < 0.10; *P < 0.05; **P < 0.01; ***P < 0.001. our sample, four-fifths of all participants were not receiving ART. Although some of these individuals might not have made up their mind to take up ART, as they were newly diagnosed, treatment availability may still be an issue, especially among the two-thirds of all participants who were internal migrants. At the time at which this study was conducted (2011), most Chinese cities only provided free ART to their registered permanent residents (those with "Hukou") according to the National ART Guideline [43] . Previous studies reported that Chinese PLWH [44] , including newly diagnosed HIV-positive MSM [45] , who were internal migrants encountered difficulties in obtaining ART [34] . This structural barrier is potentially consequential in terms of secondary HIV prevention and care in this group. Although treatment as prevention has been demonstrated to be efficacious [46] , the aforementioned policy constraint could exclude a sizable number of newly diagnosed HIV-positive MSM from receiving treatment. Behavioural and biomedical interventions are both warranted. HIV transmission from HIV-positive MSM to their female sexual partners is another potential issue. About one-third of our participants were currently married or in a heterosexual relationship. The prevalences of condom use with and disclosure to regular female sexual partners among newly diagnosed HIV-positive MSM in China were low [47] . It is a limitation of this study that we did not ask about condom use with female sexual partners. Such studies and related preventions are warranted.
HIV prevention targeting newly diagnosed HIV-positive MSM should also consider factors associated with UAI. We found different cognitive (HBM) factors to be associated with UAI with regular partners (including perceived barriers and self-efficacy) and UAI with nonregular partners (including perceived susceptibility, severity and selfefficacy). Such differences again remind us about the importance of segmentation (an effective principle in social marketing) [48] . Specifically, interventions for reduction of UAI with regular partners are warranted, as a majority of the participants had had regular partners who were of HIV-negative/unknown serostatus, and the prevalence of UAI with such sexual partners was as high as that with HIV-positive regular partners.
Qualitative studies have suggested that newly diagnosed HIV-positive MSM might find it difficult to find sexual partners [35, 36] or may fear losing current male sexual partners [35] . This urge to develop a stable relationship might hinder their ability to negotiate condom use with their regular partners [35] . Counselling concerning building/maintaining relationships and improving communication skills is also potentially useful. It is important to remind patients that they should not relinquish all responsibility for condom use to their HIVnegative sexual partners, as perceived sexual partner's responsibility to use a condom was a risk factor for UAI with regular partners in this study. A qualitative study indicated that newly diagnosed HIV-positive MSM would not feel responsible for subsequent HIV transmission, provided that they had already reminded their male sexual partners to use condoms during anal sex and the request was turned down [35] . Contrary to expectations, future promotions enhancing perceived susceptibility for, or perceived severity of the consequences of, HIV transmission might not be useful in reducing UAI with regular partners, as these were nonsignificant factors.
To reduce UAI with nonregular partners among newly diagnosed HIV-positive MSM, HIV prevention should increase self-efficacy and avoid shifting responsibility for condom use to their sexual partners, as these variables were also statistically significant. In addition, interventions should enhance perceived susceptibility for, and perceived severity of the consequences of, HIV transmission. Newly diagnosed HIV-positive MSM need to recognize the high risk and severe consequences of transmitting HIV to nonregular partners and contracting other subtypes of HIV. Worry about transmitting HIV to others was a significant factor negatively associated with UAI with nonregular partners (but not UAI with regular partners). Emotions concerning HIV were strong; cognitive behavioural therapy is potentially useful [22] . It is a novel finding of this study that PTG was protective against UAI with nonregular partners (but not against UAI with regular partners). Positive psychology plays a role in HIV prevention (e.g. [49] ). Although HIV infection causes depression and other mental health problems, PTG often occurs in PLWH. It seems that personal growth resulting from HIV infection could be translated into protecting others and oneself from contracting HIV infection. Previous studies indicated that teaching cancer patients cognitive behaviours and stress management techniques could promote PTG [50] . It is important to integrate psychological and HIV prevention interventions.
Some nonsignificant variables are also noteworthy, which reminds us that some intuitive approaches commonly used in HIV prevention, such as talking about the perceived benefit of condom use, one's responsibility in condom use, and anticipated guilt about transmitting HIV to others, might be ineffective. One possibility is that levels of such perceptions were already very high. Secondary HIV prevention targeting newly diagnosed HIVpositive MSM should be evidence-based.
This study had some limitations. First, the participants were recruited by nonprobabilistic sampling, in the absence of sampling frames. The results might not be representative of newly diagnosed HIV-positive MSM in China, and caution should be exercised when generalizing the results to other Chinese cities. Secondly, we did not collect information from participants who refused to participate in the study. The response rate was comparable to that in other published studies involving HIV-positive MSM in China [3] . Thirdly, sexual partners' serostatus was reported by the participant and might have been inaccurate. Moreover, condom use since HIV diagnosis might be subject to social desirability bias. The application of the CAMP systems may minimize such bias. Time since diagnosis may be associated with UAI but it was not measured. Lastly, the cross-sectional study design meant that it was not possible to establish causal relationships.
Conclusions
In summary, a high proportion of newly diagnosed HIVpositive MSM in China were found to be at high risk of secondary HIV transmission, which may aggravate the HIV epidemic among MSM in China. Interventions are urgently warranted. Strategies need to consider significant multi-dimensional factors related to cognitions, positive psychology, emotions and social responsibility. Such interventions should tailor promotion of condom use during anal intercourse for specific types of male sexual partners.
